Disruption of Drosophila Rad50 causes pupal lethality, the accumulation of DNA double-strand breaks and the induction of apoptosis in third instar larvae.
The Rad50/Mre11/Nbs1 protein complex has a crucial role in DNA metabolism, in particular in double-strand break (DSB) repair through homologous recombination (HR). To elucidate the role of the Rad50 protein complex in DSB repair in a multicellular eukaryote, we generated a Rad50 deficient Drosophila strain by P-element mediated mutagenesis. Disruption of Rad50 causes retarded development and pupal lethality. To investigate the mechanism of pupal death, brains and wing imaginal discs from third instar larvae were studied in more detail. Wing imaginal discs from Rad50 mutant larvae displayed a 3.5-fold increase in the induction of spontaneous apoptotic cells in comparison to their heterozygous siblings. This finding correlates with increased levels of phosphorylated histone H2Av, indicating an accumulation of DSBs in Rad50 mutant larvae. A 45-fold increase in the frequency of anaphase bridges was detected in the brains of Rad50 deficient larvae, consistent with a role for Rad50 in telomere maintenance and/or replication of DNA. The induction of DSBs and defects in chromosome segregation are in agreement with a role of Drosophila Rad50 in repairing the DSBs that arise during replication.